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Health Care Providers
by Maureen Paul' and Laura Welch2
Workers and citizens are turning increasingly tothe health care system for information about occupational
andenvironmental reproductive hazards,yet most primary care providers and specialists know little about the
effects of occupational/environmental toxicants on the reproductive system or how to evaluate and manage
patients at potential risk. Although it is unrealistic to expect all clinicians to become experts in this area,
practitioners should know how to take a basic screening history, identify patients at potential risk, and make
appropriate referrals. At present, occupational and environmental health issues are not well integrated into
health professional education in the United States, and clinical information and referral resources pertaining
to reproductive hazards are inadequate. In addressing these problems, the conference "Working Group on
Health Provider Education and Resources" made several recommendations that are detailed in this report.
Short-term goals include enhancement of existing expertise and resources at a regional level and better
integration ofinformation on occupational/environmental reproductive hazards into curricula, meetings, and
publications of medical and nursing organizations. Longer term goals include development of a comprehen-
sive, single-access information and referral system for clinicians and integration of occupational and
environmental medicine into formal health professional education curricula at all levels.
Introduction
Scientists and the public ar e concer ned about the effects
ofoccupational and environmental exposures on reproduc-
tion, i-anging from reduced fertility to adver-se pr egnancy
or postnatal outcomes. Accorcding to conservative Feder al
estimates, 20 million w7orker s in a var iety of industiies in
the United States are potentially exposedl each year to
reproductive hazards on thejob. The National Institute for
Occupational Safety and Health (NIOSH) r-anks
reproductive disorders among the 10 lealding occupational
illnesses and injuries in the nation (1).
Exposures that can adversely affect reproduction or1
(levelopment inclu(le physical agents such as heat andl
ioinizinig radiation, teratogenic viral infections such las
cytomnegaloviruts anI(l rutbella, metals sutch as lead, and a
number of organic solvents an(l pestici(les ( 2,.] ). Str enutout0s
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wol-k may incriease the risk for preterm delivery (4-7).
Each year seve-al hundr1ecd newT compoundls are addedl to
the 30,000 compounds and 4 million mixtui-es al-eady in
commercial use (8). Of79,000 chemicals listed in NIOSH's
Reyi.stry of Toric Ettcct.s of Cheinical Substainces, 506.3
(169) demonstrate someevidlence ofreproductive or (level-
opmental toxicity (9).
Employers,wTorkel-s, and citizens look to primary health
care providers for advice regarding occupational an(d
environmental hazards. The Institute of Medicine (IOM)
recently publishedl a (locument emnphasizing the vital role
of the primary care provider in occupational an(d environ-
mental mne(licine (10). The IOM repolitedl that new scientific
methodlologies are emnerging to better evaluate exposures
anllc toxicant-indcluce(d health effects an(l that plublic awsar-e-
ness of a(lverse effects has increasecl (lue toworkplace aInd
comnmnunity right-to-know laws an(d heiglhtenie(d meidia
attentioni to issues of environmental contaiiniiiationi. The
environmiental movemient has assumedl a local character,
dlemiiand(inig responsiveness fioiom commntinity-bhasedl practi-
tioners to citizeIn co)ncerns, andcI labor' uInions arie signiifi-
cantlv involved in increasing worker awareness aboutOt
occupational scafety and healtlh issues. The IOM conclude(l
that the (lemuani(l for cliniecal services outstrlips the current
resourices of specia-lists in the field((o occupactionadl C,ind
environmnental me(licine (1b-1i). WXith only about 1.500
boanid-certified occutl)aitiOtnal healthi physicians in the
inationl, themi-aJority Of'whoi arieeip)loved byindustry, the
nee(d to educate aca(lem-icians ani(l priimnary care providlersPAUL AND WELCH
about this issue is obvious. Obstetrician-gynecologists,
familypractitioners, nursepractitioners, perinatal nurses,
and midwives interactwith patients at critical times when
concerns about potentially deleterious occupational or
environmental exposures are paramount. By identifying
potential problems and implementing effective counseling
and intervention strategies, informed healthprofessionals
can help to prevent adverse reproductive and developmen-
tal outcomes.
Yet, to date, occupational and environmental health
issues in general, and reproductive and developmental
toxicology in particular, are notwell integrated into medi-
cal- or nursing-school curricula, residency training, or
continuing medical education programs. National organi-
zationsinvolvedintheeducation ofhealthprofessionals do
emphasize some factors that can broadly be described as
environmental, such as alcohol consumption and smoking,
but give little attention to evaluation of workplace or
community exposures. In addition, as emphasized by the
IOM, hard-pressed primary care providers need easily
accessible, comprehensive information resources to evalu-
ate and managepatientswith occupational orenvironmen-
tal health concerns (13).
Problems in Clinical Risk Evaluation
and Management
Clinical evaluation and management of patients with
occupational or environmental reproductive concerns
involvesthefollowingbasiccomponents,manyofwhichare
foreign to the traditional medical work-up.
a) Detection ofpotential hazards,i.e.,towhatagents are
the patient and partner potentially exposed, and is there
evidence to suggest that these agents are reproductive or
developmental toxicants? This step may involve an
occupational/environmental history, interpretation of
material safety data sheets (MSDSs), use of computer
databases or other resources that provide information
about potential reproductive or developmental health
effects, and assessment ofeffectbiomarkers (e.g., physical
findings, semen analysis).
b) Exposure assessment, i.e., what is the actual timing
and doses ofexposure? In addition to information derived
from the history, this step may involve collection and
interpretation ofenvironmental and biological monitoring
data.
c) Risk estimation, i.e, what is the estimated risk to the
patient given the characteristics of the toxicant(s), expo-
sure conditions, and other potentially interactive risk fac-
tors (e.g., medical conditions; prior reproductive history;
demographic, nutritional, genetic factors; couple-
dependentfactors)?Whilequantitativeriskestimatesmay
be available for exposures such as ionizing radiation and
teratogenicviralinfections, riskestimatesformostchemi-
cal exposures will be qualitative and uncertain or often
infeasible.
d) Risk management, i.e., patient counseling, provision
of medical recommendations, and suggestions for hazard
control measures when necessary. This step may require
communication with employers, unions, industrial hygie-
nists, public health officials, regulatory agencies, workers
compensation boards, insurance companies, and others.
For each ofthese steps, special training is needed and
expert judgment required. Even so, a number of factors
makes clinical evaluation and management of these
patients difficult. First, there is considerable scientific
uncertainty about occupationaVenvironmental reproduc-
tive or developmental health risks. Very few ofthe chemi-
cals in widespread commercial use have been adequately
tested for reproductive or developmental effects. Most
available information derives from experimental animal
studies, and toxicological expertise is necessary to deter-
mine the relevance ofthese data for humans.
Second, the Occupational Safety and Health Admin-
istration (OSHA) has developed comprehensive standards
for only four substances based in part on consideration of
reproductive effects: lead, ethylene oxide, dibromochloro-
propane (DBCP), and ionizing radiation. While the
Environmental Protection Agency (EPA) examines avail-
able information on reproductive and developmental
effects when setting maximum contaminant levels for
public drinkingwater,thesedataarecommonlylimited. In
theabsence ofspecific standards, clinicians havelittleidea
what constitutes a "safe" level ofexposure for patients.
Third, there is a lack ofwell-coordinated and practice-
oriented information resources for clinicians. Most clini-
cians are notawareofexistinginformationresources, and,
even if they are, several calls to different agencies or
referral services are often required to obtain comprehen-
sive information. Most currently available toxicological
databases are neitherclinicallyoriented noreasilyaccess-
ible to health care providers. In addition, most databases
concentrate on developmental effects, with less attention
paid to reproductive or male-mediated effects.
Fourth, counseling patients about potential reproduc-
tive or development risks is exceedingly difficult, particu-
larly in the face of scientific uncertainty. Patients may be
exposed tomultiple toxicants in the home, community, and
workplace, and numerous other factors may interact to
affect risk. In addition, complex social, ethical, political,
economic, and cultural determinants may profoundly
influence patients' perceptions ofrisk. Counseling during
pregnancyisespeciallydifficult, sinceissuesoffetalhealth
may conflictwith awoman's need forfull employment and
right to informed, autonomous decision making.
Fifth, while the traditional model of treatment of dis-
ease typically relies on medications and/or lifestyle
changes, management ofoccupational and environmental
reproductive risks often requires interventions that are
not under the control of the clinician or patient. These
measures include worker training, substitution of toxic
chemicalswith saferones,engineeringcontrols, andprovi-
sion ofeffective personal protective equipment. Clinicians
are often asked by employers to make recommendations
regarding job modifications or transfer/removal of
workers. Yet, most clinicians do not know about hazard
control measures or about effective ways to interface with
employers, unions, or public health officials. Moreover,
clinicians are often unaware ofthe legal and social conse-
quences oftheir medical recommendations.
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Proposed Solutions: An Agenda for
the 1990s
Aprimarygoalforthe1990s shouldbetoreduce occupa-
tionally and environmentally induced adverse reproduc-
tive and developmental outcomes through the active
involvement ofknowledgeable primaryhealth careprofes-
sionals. In discussions at the Woods Hole conference, our
working group developed a set of short-term and longer-
term goals formeetingthe needs outlined in the introduc-
tiontothis paper. Theserecommendations, alsoinkeeping
withrecommendations bythe IOM (10,13), include develop-
ment of regional centers of expertise in clinical manage-
ment ofoccupational and environmental risk; provision of
a readily available, comprehensive, single-access informa-
tion resource forpractitioners; andenhancementofeduca-
tional opportunities in the area ofreproductive toxicology
forhealth professionals at all levels ofdevelopment includ-
ing medical and nursing students, residents, faculty, and
practitioners.
Clinicians need information to managethereproductive
hazards faced by their patients. The committee concluded
that, at the present time, there are few fully trained
experts in the area of reproductive hazards who can
provide clinical management information or run training
courses for primary care clinicians. Several specialties
have some expertise. For example, genetic counselors and
Teratogen Information Services (TIS) counselors know
how to help men and women make decisions in areas with
scientific uncertainty, butmost do notknowthetoxicologi-
cal literature in occupational or environmental medicine
norhowto assess and controlhazards. Occupationalmedi-
cine clinicians know a great deal about toxicology in gen-
eral and about control ofhazards, but they have not been
specifically trained in the basic biology and pathophysiol-
ogy ofreproductive hazards. Obstetricians and gynecolo-
gists know how to manage high-risk pregnancies but
cannot identify the pregnancies at risk from occupational
and environmental exposure.
At the same time, we cannot expect primary care clini-
cians, as a group,tobecomeexpertinthis area. Reasonable
expectations are that these clinicians take a brief
occupational/environmental history, recognize an indi-
vidual or couple atpotential risk for adverse reproductive
or developmental outcomes, and identify patient concerns.
Theywould then consultwith or refer to a regional expert
for further evaluation and management of patients or
counseling about concerns. Of course, some primary care
clinicians will choose to learn more and become regional
experts, butthepanel agreedthatitisunrealisticto expect
allprimary careproviders to learn comprehensive assess-
ment and management ofthese complex problems.
Currently, some resources exist to help clinicians man-
age reproductive risk, and manypractitioners are close to
being regional experts in this field. A concerted effort of
directed training courses on occupational and environ-
mental reproductive hazards and coordination of re-
sources canproduce anetwork ofexperts and resources in
a reasonably short period oftime.
Improving Information Resources for
Clinicians
Comprehensive care ofthe patientwith occupational or
environmental reproductive health concerns requires an
efficient, multidisciplinary approach. Primary care pro-
viders and specialists must have access to comprehensive
and accurate information resources and to local referral
sources such as toxicologists, occupationalVenvironmental
medicine specialists, industrial hygienists, regulators,
legal advocates, and others. Optimally, a single telephone
call should put the whole wheel in motion.
Development ofa comprehensive information system is
alonger-termgoalandis discussed indetailbelow. Forthe
interim, the working group developed a plan for enhance-
mentofexistingexpertiseandresourcesataregionallevel,
to be implemented over a shorter time frame.
Enhancing Regional Resources. The first step in the
development of regional resources will be a survey to
determine existing resources and needs, which the work-
ing group agreed to develop and disseminate. The survey
will be sent to NIOSH-sponsored Educational Resource
Centers (ERCs), occupational medicine residencies, fac-
ulty scholars funded under the new faculty development
program of the National Institute of Environmental
Health Sciences (NIEHS), TIS, Poison Control Centers,
clinicsoftheAssociationofOccupationalandEnvironmen-
tal Clinics (AOEC), and the few existing reproductive
toxicology centers. This survey will determine if these
organizations currently provide consultation on occupa-
tionalVenvironmental reproductive hazards, who or what
the center uses as a resource, what additional resources
the center would need to answer reproductive hazard
questions, and ifthe centerwould send staffto a training
course on evaluation and management of occupational/
environmental reproductive risks. A summary of needs
and recommendations fromthecommitteewill accompany
the surveys, and the responses will be used to develop
priorities for training.
Followingthis needs assessment, the committee recom-
mended the development of "train the trainers" courses.
Courses would be developed for various sectors such as
occupational health specialists, family practitioners,
genetic counselors, nurse midwives, and obstetrician-
gynecologists, with the goal of improving regional
resources. The committee proposed thatthe initial course
be developed for occupational medicine specialists, to be
followed by ones for the TIS and various other health
specialties. The committee felt that occupational medicine
specialists, and in particular those affiliated with the
AOEC and NIOSH-sponsored ERCs, would be able to
provide broad consultation without extensive additional
training or resources, and so would serve as regional
resources inthe shortestperiod oftime. Theirworkwould
then be quickly enhanced by training ofother designated
sectors. Particular emphasis must be placed on reaching
practitioners from orworkingin communities ofcolor.The
working group specificallyrecommended the development
of a course for the National Medical Association (NMA);
the NMAhas a high percentage ofobstetrician/gynecolo-
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gists, and such training would enhance resources to Afri-
canAmerican communities. Involvingproviders from Lat-
ino, Asian, and other communities of color will require
specific outreach efforts.
"T1ain the trainers" courses could be taught over 2-3
days, in conjunction with national meetings ofthe Ameri-
can College ofOccupational and Environmental Medicine
(ACOEM), the American Public Health Association
(APHA), and other organizations. The Agency for Toxic
Substances and Disease Registry (ATSDR), NIEHS, and
NIOSH have been funding a program that can serve as a
model for a "train the trainers" course, known as the
EPOCH-Envi program. The first priority would be to
identify a group ofeducators to run the course and to be
activelyinvolvedindevelopment,implementation, andeval-
uation. This course could also be used as a forum to pilot
test and refine case studies, develop curricula for medical
and nursingschools, anddevelopcorequestions onoccupa-
tional and environmental reproductive hazards that could
be incorporated into a standard history form for
obstetrician-gynecologists, nurse midwives, nurse practi-
tioners, and others.
Course participants would serve as experts at regional
centers, and these experts could then train other special-
ists in their areas. They could implement different but
complementary curricula for primary practitioners,
genetic counselors, and others. The materials for these
courses mightbe developed orreviewed bythe core group
ofeducators discussed above. Every effort must be made
to involve educators from communities of color in the
design and implementation of curricula and to develop
approaches and materials that are language-specific and
culturally sensitive.
Finally, regional resources would be quickly enchanced
by institution of an apprenticeship program, with an
exchange between TIS, Poison Centers, AOEC clinics, the
ERCs, and others. Each group could learn special skills
from the others. The educational goals and objectives and
thecurriculaforsuchapprenticeshipswouldneeddevelop-
ment before such an exchange took place.
Developing aNationalNetwork. The Institute ofMed-
icine (10,13) has recently proposed the development of a
network of multidisciplinary occupationaVenvironmental
regional information centers accessible to clinicians via a
toll-free telephone line and a national Occupational and
Environmental Resource Center to coordinate, provide
quality assurance, and administer the regional centers.
The working group endorsed this concept as a long-term
goal toimproveinformation resources. Somespecificfunc-
tions of the national center would include administering
grants or contracts to regional centers, developing stan-
dardized information resources, establishing communica-
tion systems with regional centers for data dissemination
and collection, and developingmechanisms foradvertising
the system with national medical organizations. Some
functions oftheregional centerswouldincludeprovidinga
24-hr toxics information line, disseminating printed mate-
rials, providing referrals, ensuring access to appropriate
consultants, and collecting local case surveillance data.
One idea proposed by the Institute was to integrate the
regional center functions into existing Poison Control
Centers.
While we generally support the nationaVregional cen-
ters model proposed by IOM, certain considerations are
necessary to assure that the centers appropriately
respond to the unique issues raised by reproductive and
developmental hazards. First, obstetricians do not neces-
sarily turn to Poison Control Centers for information
about toxicant-induced reproductive risks, but rather to
TIS. There are currently 34 such services in the United
States. This network has a long history of counseling
patients and clinicians about reproductive risks and is
making concerted efforts to better integrate information
on occupational and environmental exposures into their
services. In fact, their 1990 international meeting was
devoted to this topic. Second, existing toxicology data-
bases need to be expanded to include more information on
occupational and environmental toxicants pertinent not
only to teratogenesis but also to other reproductive end
pointsandmale-mediatedeffects.Third,evenoccupational
medicine specialists are not necessarily well-educated in
issues related to reproductive risk. Appropriately trained
reproductive hazard specialists shouldbeintegral person-
nel in regional centers. Fourth, a rapid clinical response
network is of paramount importance, particularly for
pregnant patients.
In keeping with these considerations, we make the
followingproposals to augment themodel putforthbythe
Institute ofMedicine:
a) Calls to the regional center that present a reproduc-
tive or developmental riskproblem should be handled by a
reproductive hazard specialist at the center or, alter-
natively, bypersonnel at regional TIS working in conjunc-
tion with the center. These personnel would need to be
trained under the model outlined above.
b) Calls requiring multidisciplinary clinical and con-
sultative services should be referred to local clinics that
are members of AOEC. These clinics have the distinct
advantage of offering or having access to a multitude of
resources necessary to clinically evaluate and manage
patients (e.g., industrial hygienists, toxicologists,
occupationaVenvironmental medicine specialists). In most
instances, one call to an AOEC clinic will set the wheel of
clinical management in motion, an advantage not associ-
ated with the use of TIS lines that can inform about
hazards but cannot do exposure assessments, suggest
control measures, or perform other steps necessary to
address the problem comprehensively and expeditiously.
The Association of Occupational and Environmental
Clinicsalreadyhasqualityassurancemechanismsinplace
and should ensure that criteria for membership and con-
tinued quality assurance include comprehensive and
timely response to reproductive concerns. As discussed
above, providers in these clinicswould be targeted for the
initial "train the trainers" courses to ensure appropriate
clinical management of occupational and environmental
reproductive health problems.
c)Thenational centershould have adiscreteunitwithin
itthatspecializes inreproductive hazards. Somefunctions
ofthis unit might include the development ofcomprehen-
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sive information databases on occupational and environ-
mental reproductive and developmental hazards (in con-
junction with the National Library of Medicine and
others), dissemination of clinically relevant multilingual
written educational materials for callers to regional cen-
ters, development and implementation of training pro-
grams to train reproductive hazard specialists to work
both in and outside ofregional centers, and establishment
of communication networks with regional centers to pro-
vide assistancewith complexproblems andfacilitate infor-
mation transfer.
The IOM plan is obviously a long-range, ambitious one,
and fundingfortheproposal is notyetforthcoming. Inthe
meantime,therearemanyprojectsthatcanbeundertaken
to improve clinical information resources and to lay some
groundwork for the IOM plan. In addition to the ideas
alreadypresented forimprovingregional resources, other
feasible projects might include the following: a) develop-
mentofanational computerized directory ofreproductive
hazard information resources (the University of Massa-
chusetts Reproductive Hazards Center has begun this
project) and b) improvement ofreproductive and develop-
mental toxicology databases.
Improving Education for Health Care
Providers
Itisunrealistic toexpectthattheprimarycareprovider
will develop expertise in all ofthe disciplines necessary to
address occupational and environmental reproductive
health problems (e.g., toxicology, epidemiology, industrial
hygiene, genetics, ergonomics). The Institute ofMedicine
proposes that "at aminimum, all primary care physicians
should be able to identify possible occupationally or
environmentally induced conditions and make the appro-
priate referrals for follow-up" (10). We propose in addition
that primary providers (including nurses) have the basic
awareness and expertise to facilitate primary prevention
ofreproductive and developmental health problems.
Educational objectives to accomplish these goals might
include the following: a) promote integration of the
occupational and environmental history into the initial
evaluation of each patient, b) teach health care profes-
sionals the basic principles ofreproductive toxicology and
the steps involved in clinical risk evaluation and manage-
ment, c) familiarize health professionals with available
information and referral resources regarding reproduc-
tive hazards (e.g., computer databases, TIS, occupational/
environmental clinics, government agencies), d) enhance
effective interaction between health professionals and
employers, appropriate consultants, and third parties
involvedincompensationanddisabilityplans,e)encourage
preconception counseling and teach counseling methods
thatpromoteinformedpatientdecisionmakingandhealth
protective behaviors, J) sensitize health professionals to
the legal, social, ethical, and cultural dimensions of the
problem and their involvement in it.
As short-term goals, the committee recommended sev-
eral specific steps to better integrate information about
occupational andenvironmentalreproductive hazardsinto
curricula, meetings, and publications ofspecialty societies
in obstetrics and gynecology, genetics, occupational!
environmentalmedicine, andnursing. Eachmemberofthe
committee representing a specialty societyagreed to pre-
sent the recommendations in this report and to make the
following specific suggestions:
. M. Greene will submit a report to the American Col-
lege of Obstetricians and Gynecologists (ACOG) and
introduce the idea ofadding information or questions
on occupational and environmental reproductive haz-
ards to PROLOGUE, to the regular President's col-
umn in women's magazines, and to the ACOG-
recommended medical history form. In addition, he
will propose thatACOGprovide more educational ses-
sions onthetopic atitsannualmeeting. Thecommittee
agreed that any questions to be added to a standard
history form need to be pilot tested.
* G. Gillen will submit a similar report to the American
Academy of Family Physicians.
* M. Smith-Deichmannfromthe IllinoisTISwillrecom-
mend that a short course be developed and offered at
the annual meeting ofthe National Society ofGenetic
Counselors. In addition, recommendations from this
conference will be taken to the Organization of
Teratogen Information Services annual conference
with suggestions for acting on the recommendations.
* L. Painewilllead adiscussion onthetopic atameeting
ofnursemidwifeeducationalprogramdirectorsinMay
1992. Occupational and environmental reproductive
hazards are alreadypartofthe core competency exam
for nurse midwives; Paine will suggest that the direc-
tors review how the subject is taught, with the recom-
mendations of this meeting in hand. Paine will also
reportonthismeetingtotheAssociationofTeachersof
Maternal and Child Health, in her role as a board
member.
*The American Association of Occupational Health
Nurses also has a core curriculum on reproductive
health issues. The committee recommended review of
this curriculum and its integration into broader nurs-
ing school curricula.
* L. Welch will report to the AOEC Board and make
recommendations on the development of a curriculum
for AOEC clinics.
* J. Lewis will report on this meeting to the Association
for Obstetric, Gynecologic, and Neonatal Nurses
(NAACOG). Lewis will suggest that the Board incor-
porate content on occupationaVenvironmental repro-
ductive hazards into the association's professional and
consumer education efforts.
Integrating this topic area into existing medical and
nursing school curricula is more difficult and represents a
longer-termgoal.Recognizingthedifficultyofintroducing
new curricula into already-overloaded medical and nurs-
ing education programs, some of this material can be
integrated into existingrequired courses. Forexample, on
the basic science level, pharmacology course material
might include information on the toxicokinetics ofimpor-
tant occupational and environmental reproductive toxi-
cants such aslead.Pathophysiologycourses could address
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the effects oftoxicants on the male and female reproduc-
tive systems andthe conceptus. Occupational and environ-
mental issues could be better integrated into existing
publichealth coursesinepidemiologyandpreventivemedi-
cine. In addition, the course on physical diagnosis is an
optimal means for introducing the skills necessary to
obtain an adequate occupational and environmental his-
tory. Eventually, one might envision a required course in
occupationaVenvironmental medicine in the undergradu-
ateyears and clerkships thatcombine didacticwithpracti-
calexperienceinoccupational/environmental healthclinics
and workplaces/communities.
Current trends in medical and nursing school curricula
development afford the opportunity to introduce concepts
of occupational and environmental health, with a new
emphasis on problem-based learning. The Harvard Uni-
versitySchool ofMedicinehas developed aprogramcalled
the New Pathway, and the Kellogg Foundation is funding
several other medical schools to implement similar pro-
grams. Because reproductive hazards cross traditional
disciplines of developmental toxicology, preventive medi-
cine, and obstetrics/gynecology or urology, the subject is
best taught in the context of a problem-based system. To
enhance itsinclusion inmedical and nursingschool curric-
ula, the working group recommended the development of
five standard reproductive hazard cases for use in
problem-based learning situations.
At the graduate level, occupational and environmental
reproductive risk issues could be integrated into core
curriculum guidelines and programs for family practice,
obstetrics/gynecology, pediatric, and internal medicine
residents. At the University of Massachusetts Medical
Center, for example, we are proposing to expand the core
curriculum for obstetrics/gynecology residents to include
a segment on occupational and environmental reproduc-
tive hazards. Proposed course content includes mecha-
nisms of reproductive and developmental toxicity;
Curriculum type
Expert-level "train the trainers"
courses (2-3 days)
Postgraduate continuing medical
education programs
Postgraduate fellowship (1 year)
Core curriculum guidelines and
programs for residents
Undergraduate nursing and
medical education
research methods; exposure assessment methods; infor-
mation about specific toxicants; approaches to clinical
evaluation and patient management; information resour-
ces; and legal, ethical, and policy issues. Residents will be
encouraged to integrate their own patient cases into the
course sessions.
At the postgraduate level, 1-year fellowship oppor-
tunities could be offered to develop consultants with spe-
cialized expertise in occupational/environmental repro-
ductiveanddevelopmental toxicology.Whilethefellowship
wouldnotresultinOccupationalMedicineboardeligibility,
certification ofadded competence might be offered by the
American Board of Obstetrics and Gynecology or other
specialty boards.
Finally, continuing medical education programs for
practitioners can take a variety offorms including grand
rounds,postgraduate courses sponsored bynationalmedi-
cal organizations, and accredited self-learning programs.
The working group also briefly discussed how these
activities could be supported and identified several agen-
cies that could be approached for funding. Many other
sources are possible, but the following ideas are provided
forthosewho want to pursue the concepts outlined in this
report.
TheNIEHShasanewprogramforfacultydevelopment
inoccupational andenvironmentalmedicine, andthework-
ing group recommended that one such fellowship be
devoted to reproductive hazards. In addition to the fellow-
ship, thisprogramcould supportthedevelopmentoftrain-
ing courses at the recipient institution, with the goal that
these courses be made available to other schools as well.
The Agency for Toxic Substances and Disease Registry
(ATSDR) has responsibility for developing educational
programs in the environmental health area for health
professionals and might provide support for these recom-
mendations. Development of problem-based learning
cases could be supported by existing programs under the
Table 1. Curriculum needs for occupational/environmental hazards.
Target audience Comments
OccupationaVenvironmental nurses and Done initially on basis ofneeds assessment
physicians, nurse midwives, obstetrician- survey. Special outreach to National Medical
gynecologists, Teratogen Information Services Association and other providers from or working
(TIS) staff, genetic counselors in communities of color.
Primary care practitioners and specialists, TIS Integrate into programs and meetings of health
and genetic counselors professions organizations. Special outreach to
primary providers serving communities ofcolor.
OccupationaVenvironmental health and Seek certification of added competence from
reproductive health specialists specialty boards.
Residents in family practice, obstetrics/ Encourage organizations responsible for
gynecology, pediatrics, and internal medicine residency education to integrate occupational!
environmental issues into core curricula and
implement model programs.
Students in schools ofnursing, midwifery, and Emphasize problem-based learning. Develop at
medicine least five problem-oriented cases and other
faculty support materials so that "nonexpert"
faculty can present cases. Materials should
sensitize students to health, socioeconomic, legal,
cultural, and ethical issues.
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National FundforMedicalEducation, NIEHS,ATSDR, or
NIOSH. The office of Maternal and Child Health at the
National Institutes ofHealth might be a source for devel-
opment of core curricula for maternal and child health
programs.
Conclusion
Scientific and public concern about occupational/
environmental reproductive hazards has increased dra-
matically in recent years, yet, at present, most clinicians
areunprepared toeffectively evaluate and managepatient
concerns about these issues. Although primary care clini-
cians cannotbe expected tobecome experts in occupation-
al and environmental medicine, they should know how to
take aninitial screeninghistory,identifypatients atpoten-
tial risk for adverse reproductive outcomes, and make
appropriate referrals for further evaluation and manage-
ment.
Accomplishmentoftheseobjectiveswillrequireintegra-
tion ofoccupational and environmental issues into medical
and nursing education curricula and the development of
improved information and clinical resources for health
care providers. This report ofourworking group emphas-
izes expansion ofregionally based resources and integra-
tionoftheseissuesintohealthprofessional education atall
levels (Table 1). Many of the initiatives proposed in this
reportareattainableintheshorttermanddeserve serious
attention and support.
This paper reflects the ideas and insights of the members of the
Working Group on Health Provider Education and Resources at the
Occupational and Environmental Reproductive Hazards Conference in
Woods Hole, MA. We thank all working group members for their
participation including Maxine Garbo, Gary Gillen, Michael Greene,
Claude Hughes, Judith Lewis, Robert McCunney, Linda Rae Murray,
Donna Orti, LisaPaine, Kathleen Rest, and Maureen Smith-Deichmann.
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